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ABSTRACT 


This study was conducted to determine empirically the 
demand and supply of high quality sailors in the U.S. Navy. 
The Navy's demand for high quality sailors is presented in 
two dimensions; the entry level demand and utilization 
demand. Three forms of enlistment supply models are devel- 
oped for high school diploma graduate enlistments and for 
high quality enlistments using ordinary least squares regres- 
Sion methodology. The demand and supply results are then 
applied to an increasing size Navy scenario. A two-tier 
pay system is implied from the application of the supply 
models since the high quality enlistees are less responsive 


to pay changes than are high school diploma graduate enlistees. 
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I. INTRODUCTION AND LITERATURE REVIEW 


A. INTRODUCTION 

Since tne inception of the All-Volunteer Force, the 
military services and military manpower analysts have been 
increasingly concerned with the guantity of enlistees enter- 
ing the various services. Additionally, with an ever- 
increasing reliance upon high technology equipment, the 
military services have begun to feel the need for increasing 
qualities in enlistees (Fialka). 

This study examines two groups of Navy non-prior service 
(NPS) males. The first group consists of high school diploma 
graduates of all mental categories. The second group of 
interest 1s high quality enlistments, who are defined to be 
high school diploma graduate enlistees scoring in Mental 
Categories I and II on the Armed Forces Qualification Test 
(AFQT). This thesis attempts to determine empirically the 
demand and supply of these two quality levels of U.S. Navy 
male non-prior service (NPS) enlistments and explores 
alternative compensation methods for obtaining a required 
number of high quality enlistees. 

The next section of this chapter will present a pea 
Synopsis of work indicating why the Navy is interested in 
high quality enlistees. This chapter concludes with a 


review of the major enlistment supply models. Chapter [1 





will present the methodology to be followed in performing 
emewanalysis Of demand and supply of high quality sailors. 
maeewresults from the demand and supply data analysis will 

be presented in Chapters III and IV. An application of the 
analysis to evaluate alternative compensation systems for 
enlisting a desired number of high quality sailors will be 
presented in Chapter V. The thesis concludes with a summary 


and discussion of policy implications in Chapter VI. 


Bb.  =LPeReEST IN HIGH QUALITY SAILORS 

In recent years there have been efforts to explain the 
various parameters of enlistee performance in the Navy using 
enlistee quality. These studies have often defined enlistee 
quality in terms of years of education completed or Armed 
Forces Qualification Test (AFQT) mental categories. The 
focus of these studies has largely been upon two factors. 
The first factor is performance as measured by pay grade 
attainment or by equipment readiness. The second factor 1s 
the propensity of an enlistee to attrite from the Navy. 

The Technical Cooperation Program study "Attrition in 
the Armed Services of Canada, the UK, and the U.S." recently 
examined the quality of personnel in the military services 
of Canada, the United Kingdom, and the United States. This 
study found that in the U.S. Navy "With the exception of 
Mental Category IV, the relationship between mental category 
and attrition rate is monotonically increasing (Sinaiko and 
Seleeten).” "The percentage of total attrition at 36 months 
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of service by mental category for U.S. Navy NPS male acces- 


sions 1S presented in Tabie i. 


Taber 
* ATTRITION AT 36 MONTHS OF SERVICE BY MENTAL CATEGORY 


(no 74-75) U.S) Navy Cohort) 


Mental 3 
CaEegory Ae? 6 LON 
I 19.8 
Tt Zoi 
TEA 2195 £ 
ce 49.1 
LV Bos 


SOURCE: Sinaiko and Scheflen 


Further, the study presents data on the 1974-75 Navy 
NPS male conort attrition rates with respect to education 
level. Here, the high school diploma graduates (HSDG) 
Gisplayed a lower attrition rate than non-high school 
diploma graduates during the first 36 months of service. 


These data are presented in Table 2. 


Tape 2 


> APeetTTON DURING THE FIRST 36 MONTHS 
© SCeevicrh BY EDUCATION LEVEL 


(1974-75 U.S. Navy Cohort) 


LOS HSDG Non-HSDG 
0-6 months 8.8 22.4 
0-12 months Ho BON 
0-36 months Ze 08 Sr 





SOURCE: Sinaiko and Scheflen 
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The Navy Recruiting Command has been using a model 
Geveloped by Lockman at the Center for Naval Analyses called 
"Success Chances of Recruits Entering the Navy (SCREEN) ." 

The SCREEN model is the result of regression analysis ona 
number of recruit quality factors. Among the factors ana- 
lyzed, membership in Mental Category I or II or possession 
of a high school diploma indicates a much higher likelihood 
of completing two years of service in the Navy (SCREEN). 

A study by Horowitz and Sherman from the Center for Naval 
Analyses investigates the impact of quality of personnel 
aboard a sampie of cruisers, frigates, and destroyers. In 
it, the quality of personnel is matched against the material 
condition of the ship on which the personnel are stationed. 
Horowitz and Sherman conclude that “high quality personnel 
are, in general, more valuable on ships with the most complex 
equipment (Horowitz and Sherman) ." 

In "A Study of Relationships Between Educational Creden- 
tials and Military Performance Criteria" by Elster and Flyer, 
pay grade attainment is investigated as a function of educa- 
tion and mental category. Assuming that pay grade attain- 
ment is a suitable proxy for job performance, it can be seen 
from Table 3 that high quality sailors are better perform- 
ers in the Navy. From the Calendar Year 1977 cohort, 62 
percent of the high quality accessions advanced to petty 
officer (pay grade £-4 or E-5). This is a 40 percent greater 


rate of petty officer pay grade attainment than that for total 


IL 





Me@m-PE1GE Service (NPS) male high school diploma graduates 
(HSDG) and a 63 percent greater petty officer pay grade 
attainment than total NPS male accessions in the CY 1977 


eenert. 


TABLE 3 


U.S. NAVY PAY GRADE DISTRIBUTIONS FOR CY77 
NPS MALE ACCESSIONS ON ACTIVE DUTY 30 SEP 79 


Ray Grade HSDG HQ BORA 
ae > 9 3 
E-4 59 Bo 35 
a 45 32 46 
HZ a 5 12 
BE 1 z, al 4 
Tome | 100 100 100 

Mean Pay 

Grade 

Achieved 303 320 Sure 


SOURCE: Elster and Flyer 


From these enlistee quality studies, two operall con- 
clusions can be made. First, high school diploma graduate 
enlistees are better than non-high school diploma graduate 
enlistees in terms of their lower propensity to attrite from 
the Navy and their better job performance. Second, high 
quality enlistees are better than high school diploma gradu- 
ate enlistees in general in terms of their lower propensity 


to attrite from the Navy and their higher job performance. 


iS 





C. SUPPLY LITERATURE REVIEW 
This section presents a review of the literature on 
enlistment supply models. While it is not exhaustive in 
nature, it attempts to highlight the major enlistment supply 
models. A very good comparison of the three major enlist- 
ment supply models may be found in, "Department of Defense 
and Navy Personnel Supply Models: Report of a Workshop." 
l. The Rand Model 

The model commonly referred to as the Rand model is 
a result of Fernandez' work in, "Forecasting Enlisted Supply: 
meoyecemens for 1979-1990." In his study, Fernandez 
develops three enlistment supply models for Navy non-prior 
service (NPS) male high school diploma graduates (HSDG). 
One model was developed for Mental Categories I and II, a 
second model was developed for Mental Category IIIA, and the 
third model was developed for Mental Category IIIB. 

The dependent variable in each model is the Navy 
NPS male HSDG enlistment rate for the particular mental 
categories analyze. As explanatory variables Fernandez 
uses relative pay, the number of production recruiters, and 
a youth unemployment rate. The relative pay variable was 
defined as the average first year regular military compensa- 
tion for enlistees with less than two years of service 
divided by the average weekly earnings in the total private 
economy. Unemployment was a lagged seasonally adjusted 


unemployment rate for 16-19 year old males. 
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@uarcterly observations on all variables from Oey: 
1970 through September 1978 were used in estimating the models. 
The data were fitted to a linear enlistment supply model. 
The coefficients from the model estimations are presented in 
Table 4. From Fernandez' study, the result of particular 
interest is the imputed relative pay elasticity of .63 for 
non-prior service male high school diploma graduates in mental 
categories I and II (Fernandez). This will be used for 


comparison later in the supply determination chapter. 


TABLE 4 
FERNANDEZ ENLISTMENT SUPPLY MODEL RESULTS SUMMARY 


(Data are regression coefficients and R°) 


Mental Category 





Variable I & II ITIA LLB 
Recruiters see peo 
Relative Pay aol -.30 ae 
Unemployment aor. 56 Zoree Za o.3 
R . 880 a9 .914 





SOURCE: Fernandez 


22 Pw enewDuke “Model 
This model was developed by Morey at Duke University 
and was first presented in “Budget Allocation and Enlistment 
Prediction Models for the Navy's Recruiting Command: Testing 
and Validation." Morey develops two separate enlistment 


supply models, one for all Navy non-prior service (NPS) male 


Ls 








high school diploma graduates (HSDG) and a second enlistment 
supply model for Navy NPS male HSDG's in Mental Categories 
et 1A 

The dependent variable used was the number of Navy 
enlistments for each respective group. Explanatory variables 
included number of Navy recruiters, several advertising 
variables measuring the impact of the various forms of 
advertising, percent black, percent urban/rural, unemployment 
rate, and a ratio of regular military compensation to average 
first vear civilian earnings. Monthly data on the variables 
was used from January 1976 through September 1979 measured 
in the 43 Navy recruiting districts, and the data were fitted 
to a multiplicative model (Morey). 

3. Center for Naval Analyses (CNA) Model 

The CNA model was developed by Goldberg and presented 
in "Recruiters, Advertising, and Navy Enlistments." In this 
study, Goldberg estimates three enlistment supply models, 
one for all non-prior service (NPS) male high school diploma 
graduates (HSDG), a second for NPS male HSDG's in Mental 
Categories I-IIIA, and a third model for NPS male HSDG's in 
Mental Categories I and II. 

Goldberg's basic model form is multiplicative with 
NPS male HSDG contracts per population as the dependent 
warteabre for each of the respective groups of mental cate- 


gories. As explanatory variables, Goldberg uses relative 


EG 





pay, unemployment, CETA expenditures per population’, a GCG. il. 
Bill dummy variable, recruiters per population for each 
service, 1/-21 year old male population, and the percentage 
of black in the population. Relative pay was defined as the 
average full-time earnings of 18 year old civilian males 
Givided by first year's regular military compensation. The 
unemployment rate used was that for all civilians. CETA 
expenditures per population were represented by a youth 
programs variable and a countercyclical programs variable. 
Data analyzed by Goldberg were annual data on the 
aoe Sooruntaing districts from October 1975 through 
September 1980. The results of Goldberg's analysis are 
Piecem@ted in Table 5. From Table 5, at the .01 confidence 
level the variables that are consistently significant in 
each of the models are: relative pay, unemployment, popula- 
tion, Navy recruiters, and Air Force recruiters. This 
result is consistent with the other models presented in this 
chapter. The models form the basis of the methodology to be 


maecereed in Chapter Il. 


ser population refers to the 17-21 year old male popula- 
tage ia tme recrugting district. 


aor 





TABLE 5 
GOLDBERG'S NPS MALE HSDG SUPPLY MODELS RESULTS SUMMARY 


(Data are regression coefficients and 2) 


Mental Categories 





Variable Palgiee Tie teil a 
Constant ie 70 leo a 206 
Relative Pay -0.915** -0.966** -0.949** 
Unemployment O36 =* Oem ~ G2 248*% 
Population Cea a2 D...1 9.5 Oe 25a 
Navy Recruiters oy owen 0.466** 0.5255" 
Per Force Recruiters CraigZ=* 0. Soi OS] 525 
Army Recruiters On2g5** O2224 0.243 
Marine Recruiters 2093 ** 0.024 C207s 
Youth Programs -0.042 =02138 =O- cas 
Countercyclical 
Programs OOo se =O. 0C0 * nn Om 
$ Black 0. 0075* 0.000 -0.002 
G.I. Ball Dummy ~0.004 Oe Oe -0.099* 
R .68 ree i 2 

& (Sienitie@ant at the .05 level 


== Svenulticamt at the .01 level 


Sseunes: Goldberg, 


Heo Oak 
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Ti Me TODO LOGY 


In this chapter the method of determining the demand 
and supply of high quality sailors will be presented. High 
quality sailors are defined as those sailors who are in 
Mental Category I or Mental Category II and are high school 
degree graduates. Mental categories are defined in accord- 
ance with Table 6 as a result of the enlistees vercentile 


score on the Armed Forces Qualification Test (Cooper). 


TABEE 6 


MENTAL CATEGORIES 


Percentile Mental 
Seore Caeegory 
OL-09 V 
ees hee 
Bo= 20 ey ee 
ZA = 30 IVA 
31-49 III B 
50-64 Laie 
Bae o 2 ioe 
ooo i 





SOuUrece: Cooper 


In addition, this chapter will present two alternative 
wage policies for acquiring a required number Gy soo ine lah ty 
sailors and a methodology for an economic comparison of the 


alternative wage policies. 


ee 





A. DEMAND DETERMINATION 

The determination of the U.S. Navy's historical demand 
for high quality sailors is made up of two components, 
stated policy and past practice. While policy and practice 
should ideally be the same, inspection of both policy and 
practice 1s required to fully understand the demand for high 
quality sailors. Two dimensions of demand will be examined; 
entry level and utilization. 


1, Entry Level 





One dimension of demand can be inferred by examining 
Navy policy statements and the proportion of high quality 
Sailors entering the Navy. The U.S. Navy stated policy 
tomarca enlistment of high quality sailors will be extracted 
from the Manpower Requirements Reports for the fiscal years 
to tO L960 inclusive (MRR FY76<-FY80). 

The past practice component of entry level demand 
Will be measured by actual accession data. Accession data 
zor the period from October 1975 through September 1980 
will be obtained from the Defense Manpower Data Center. 
The data will consist of information on all individuals who 
Signed enlistment contracts for the Navy in each of the 
fiscal years 1976 through 1980 inclusive. Data will include 
information on the education, mental category, race, and 
sex of these accessions. These data will be utilized to 
examine the practice of the Navy towards recruiting high 


quality sailors in the recent past. 


Zo 





Zee ikuzat Lon 

The second dimension of demand with which we are 
@emcerned is the utilization of high quality sailors. This 
Pell entail an examination of the distribution of high 
quality sailors across occupational fields. Data extracted 
from the Enlisted Active Duty Military Master and Loss and 
Edit file maintained at the Defense Manpower Data Center in 
Monterey, California, will be used to examine the past 
Meeaetice of the U.S. Navy in the utilization of high quality 
Sailors. The data will consist of an occupational snapshot 
of Navy personnel on 1 October of each year from 1975 through 
1980, inclusive. For each Navy occupational rating, the 
basic data will array personnel by length of service, mental 
category, highest year of education, and race. 

Some occupational data will be aggregated to facili- 
tate the analysis. The apprenticeship ratings will be 
grouped by apprenticeship field in accordance with Table 7. 

Some of the Navy ratings have very few personnel; 
by examining only high quality sailors, the number of sailors 
in a given rating may be quite small. This necessitates 
grouping ratings to increase sample size while maintaining 
homogeneity of cells. A hybridization of the Navy Enlisted 
Classification Svstem will be selected to accomplish this 
aggregation and is presented in Tables 8 and 9 (NEOCS). The 
hybridization entails a separation of those ratings which 
have been identified as having a significant percentage of 


six-year enlistees (Recruiting Manual). 
Zayl 





TABLE 7 


U.S. NAVY APPRENTICESHIP RATING GROUPING 


Rating 
Abbreviation Rating Name Field» 
AR Airman Recruit 
AA Airman Apprentice Air 
AN Airman 
CA Genstructronman Recruit 
GR Constructionman Apprentice CONnstEuces1on 
CN Constructionman 
DR Dental Recruit 
DA Dentalman Apprentice Dental 
DN Dentalman 
FR Fireman Recruit 
FA Fireman Apprentice Engineering 
FN Fireman 
HR Hospitalman Recruit 
HA Hospitalman Apprentice Health 
HN Hospitalman 
SR Seaman Recruit 
SA seaman Apprentice Deck 
SN seaman 


SOURCE: Author 
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TABLE 8 


U.S. NAVY FOUR-YEAR OBLIGOR GROUPINGS 


Occupational Fields 


General Seamanship 
Ship Operations 
Marine Engineering 


Ship Maintenance 
Aviation Maintenance/Weapons 


Mia tion Ground Support 
Pigeeerart wee Control 
Ordnance Systems 

Sensor Operations 
Weapons Systems Support 
Data Systems 


Construction 


Health Care 


Admonistration 
Logistics 


Media 

Musician 
Master-at-Arms 
Gryotology 
Communications 
Intelligence 
Meteorology 


Aviation Sensor Operations 
SOURCE: NEOCS 


Zao 


BM, 
CS:, 


HT, 
OM, 


AO, 


AC 
GM, 
EW, 
=D 
Be 


BU; 
EO, 


DT, 


YN, 


SK 


DM, 
MU 


cr 


iS 


AG 
AW 


Ratings 
SM 
QM 
EN, GSM 
El ee ee ide 
PM, BR 
AG “ADs. (Z., 
AM, AV, AF 
AS 
NM, TM 
OT 
OS - CM, ae 
SW, UL BO 
HM 
Ne, PN, Ee. 
RP 
Diy oMS oil, 
JO, Gk eer 
(less CTM) 





TABEE 9 


U.S. NAVY SIX-YEAR OBLIGOR GROUPINGS 


Occupational Fields 


Marine Engineering 

Aviation Maintenance/Weapons 
Weapons Control 

Ordnance Systems 

Sensor Operations 

Data Systems 

Gap eology 


SOURCE: NBOCS, Recruiting Manual 


Rare 


EM, GSE, IC, MM 
AQ, AT, AX 

Ey 

MT 

Se 

DS 

erm 


Additionally, to facilitate data analysis, for each 


rating there will be an aggregation of length of service 


based upon normal enlistment lengths. 


The ratings, with the 


exception of ratings which have a high percentage of six-year 


obligors, will be aggregated in accordance with Table 10. 


Since the six-year obligor group has, by definition, a signi- 


ficant percentage of six-year initial enlistment contracts, 


a separate aggregation scheme will be used, 


as presented in 


Table ll. This aggregation is an attempt to capture the 


effects of the longer initial enlistment contracts. 


B. SUPPLY DETERMINATION 


Two separate statistical models of sailor supply will he 


developed; Model #1 for high school degree graduate sailors 
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TABLE 10 


LENGTH OF SERVICE GROUPINGS FOR FOUR-YEAR OBLIGORS 


Group LOS 
A 0-4 years 
2 2-8 years 
2 9-12 years 
4 13-20 years 
5 21+ years 





SOURCE: Author 


TABLE 11 


LENGTH OF SERVICE GROUPINGS FOR SIX-YEAR OBLIGORS 


Group LOS 
i 0-4 years 
Z 5-6 years 
5 7-8 years 
4 9-12 years 
> 13-20 years 
6 21+ years 


SOURCE: Author 


and Model #2 for high quality sailors. In each model, 
accessions will be formulated as being determined by relative 
pay, unemployment, the size of the population cohort, and 


number of Navy recruiter man-years. The two models will be 


ID 





Geveloped by employing stepwise multiple regression analysis. 
The two models will take the following form: 
Model zl HS = £(RELPAY, UNEM, POP, NREC) 


Model #2 HO 


f£(RELPAY, UNEM, POP, NREC) 
where, 

HS = Number of non-prior service male high school graduate 
enlistment contracts per 1000 of the 17-21 year old 
population. 

HQ = Number of non-prior service male Mental Categories 

it and II high school degree graduate enlistment 
e2maeraets ber 1000 of the 17-21 year old population. 

ReEPAY = Ratio of full-time earnings of 18 year old 

Civilian males to first year's RMC. 

UNEM = Unemployment rate for all civilians. 

POP = Number of 17-21 year olds in the population. 

NREC = Number of Navy recruiter man years per 1000 of the 

17-21 year old population. 

The data collected on all variables are annual values 
for each of the 43 Navy Recruiting Districts from October 
1976 through September 1980, a total of 215 observations 
which are listed in Appendix A. The data on the variables 
in the supply model were made available by Lawrence Goldberg 
at the Center for Naval Analyses. The data to be utilized 
are a subset of tne data set used by Goldberg in developing 


his enlistment supply models (Goldberg, 1981). 
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1. The Dependent Variables 


a. High School Sailor Enlistment Rate (HS) 

This is the enlistment rate for all non-prior 
service male enlistment contracts per 1000 of the 17-21 year 
Old population. The high school sailor model will be used 
as the base case for comparison of alternative pay policies 
Bowmecte the Navy's demand for high quality sailors (215 
@e@servations —- Navy recruiting district specific). 

b. High Quality Sailor Enlistment Rate (HQ) 

The high quality sailor enlistment rate is the 
number of non-prior service Mental Categories I and II high 
school degree graduate enlistment contracts per 1000 of the 
17-21 year old population (215 observations--Navy recruiting 
district specific). This enlistment rate will be utilized 
in building the model of Categories I and II HSDG's enlist- 
ment supply behavior. 

~ “Predictors for Enlistment 
a. Relative Pay (RELPAY) 

Relative pay is the ratio of full-time earnings 
of 18 year old civilian males divided by the first year's 
Regular Military Compensation (215 observations-~-county data 
mapped into Navy recruiting districts). Regular Military 
Compensation is composed of base pay, basic allowance for 
quarters (BAQ), basic allowance for subsistence (BAS), and 
the tax advantage computed for the BAQ and BAS, as BAQ and 


BAS are non-taxable. In tying the RMC to the civilian wages 
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by recruiting district, a measure of the relative financial 
attractiveness of the military to the enlistee is obtained. 
b. Unemployment (UNEM) 

There are many measures of the unemployment rate 
within the country. However, to chose among them is not 
necessarily a crucial task. As demonstrated by Fernandez, 
the youth unemployment rate and the all-civilian unemployment 
rate are linearly dependent (Fernandez, 1979). In view of 
this, the unemployment rate for all civilians within each 
recruiting district was selected for this study (215 observa- 
Eewems based upon closest»city to the Navy recruiting district). 

Cees Popltaitien (POP) 

camee the 17=2]1 year old population pool is the 
source of the majority of the Navy's non-prior service en- 
listment contracts, the population of this age cohort will 
be used as the population variable in the enlistment supply 
@em@atzons (215 observations--Navy recruiting district specific). 

aoe Reeeurters (NREC) 

Recruiting effort has been previously demonstrated 
to be an important factor in determining enlistment supply 
behavior in the U.S. Navy (Fernandez, 1979; Goldberg, 1975, 
Maech and ‘May, 19280; Morey, 1977). In this study, the number 
of Navy recruiter man-years per 1000 of the 17-21 year old 
Pepulation per recruiting district will be used to capture 
the effect of the recruiting effort (215 observations-- 


recruiting district specific). While it is recognized that 
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there are spillover effects from other services' FeGiniikeeins), 
this effect was found to be small (Goldberg, 1980), and will 
not be included in the model as a separate explanatory variable. 
In earlier studies by Goldberg (Goldberg, 1975), 
it was demonstrated that advertising levels can affect en- 
listment behavior. Advertising effects will not be included 
in the nodelas an explanatory variable; these data are not 
readily available by recruiting district. Depending upon the 
advertising medium employed, there can be a great deal of 
overlapping coverage between some Navy Recruiting Districts. 
Additionally, in later studies by Goldberg, he has dropped 
the advertising variable from his models of enlistment 
Supply behavior (Goldberg, 1980). 
2. “Modeling Considerations 

The enlistment supply models developed will be used 
to generate two important outputs; the individual regression 
coefficients of the independent variables, and the elastici- 
ties of the independent variables. The coefficients are 
important because they show the magnitude and direction of 
the relationship between the dependent variable and explana- 
tory variables. The elasticities are important in computing 
the percentage amount and direction of effect upon the de- 
pendent variable from a percent increase or decrease in one 
of the explanatory variables. The coefficients and elastici- 


ties are also important in assessing behavioral conformance 
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@r tme model to theoretical considerations of the relationship 
between the dependent and explanatory variables. 

In particular, these models will be used to focus 
upon the effects of changes in relative pav. This necessi- 
tates performance of tests of the individual coefficients 
to ensure they are not equal to zero. Additionally, there 
must be confidence intervals constructed for the coefficients 
and for the elasticity values. 

Since this model will be constructed using a combina- 
tion of cross-sectional and time series data, there 1S a 
Bessa bility of fumctional dependency among the dependent 
variables. Therefore, a test for collinearity among the 
explanatory variables will be undertaken. Other forms of 
dependency will be examined through the use of standard 


autocorrelation tests. 


ee PAY P@ETCY DETERMINATION 

In Chapter V the knowledge gained from the demand 
determination and supply determination chapters will be put 
together to examine two alternative pay systems for accessing 
the requisite quality mix of sailors into the Navy. The 
first pay system will be a uniform pay system under which 
high quality enlistees are paid more than other enlistees. 
Under both of these systems the level of pay will be increased 
to a level to ensure the quality mix of enlistees 1s 


maintained. 


30 





The total cost of enlistees for the first year of service 
will be calculated under the uniform pay system. A second 
total cost of enlistees for the first year of service will 
be calculated using a two-tier pay system. By subtracting 
the cost of the two-tier pay system from the cost of the uni- 
form pay system, the amount of economic rent paid to those 
Sailors who do not meet the high quality sailor standard can 
be estimated. This amount of economic rent will be used as 
a measure of the inefficiency of the uniform pay system in 
meeting the quality requirements of the all-volunteer Navy. 
The thesis concludes with a study summary and further 


research recommendations in Chapter VI. 


onl: 





III. DEMAND DETERMINATION 


PhewWNavy's demand for high quality sailors can be con- 
Sidered from two dimensions: the quantity of high quality 
Sallors demanded as entry level personnel, and the quantity 
of high quality sailors utilized in different occupations. 
This chapter will provide empirical measures of both dimen- 


Sions of demand. 


-. GRY LEVEL 

In this section we present both the Navy's stated acces- 
Sloning policies for high school diploma sailors and data 
on the actual past accessions of high quality sailors. The 
Navy's accession policy is extracted from the Manpower 
Requirements Reports (MRR) for FY 1976 through FY 1980. 
These requirements are summarized in Table 12. 


TABLE 12 
NAVY MALE NPS ACCESSION GOALS 


Accession HSDG Accession 
re Goal %$ HSDG Goal 
1976 ea? 3 76 55,649 
wat oT 285035 76 Zl or 
E977 86,480 76 Sia god 
chore 64,392 76 48,938 
LO72 bo 059 76 44,885 
1980 62,661 76 A762 


ee ct et 2 


SOURCE: Production Summaries 
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From Table 12 it can be seen that from 1976 through 1980 
the Navy had a goal that 76 percent of male accessions would 
be high school diploma graduates. However, in FY 1981 there 
was a Change in Navy policy. The Navy now defines its 
accession quality goal in terms of mental categories as 
stated in the Manpower Requirements Report for Fiscal Year 
mesl (MRR 1981). 

"In FY 1979, 76.1 percent of all non-prior service 
accessions were high school diploma graduates. In 
order to obtain a better balance between require- 
ments and manpower supply, the Navy implemented a 
revised recruiting policy on 1 Oct 79. The Navy's 
former policy required 76.0 percent of male non- 
prior service accessions to be high school diploma 
graduates. Under the revised policy 74 percent of 
male non-prior service accessions must he in Mental 
Groups I/III Upper. This policy provides a better 
match between manpower supply and Navy requirements 
than did previous policy. It 1s expected that 

72 percent of FY 1980 male non-prior service acces- 
sions will be high school diploma graduates." 

(MRR FY81) 

To determine the Navy's practice with regard to quality 
standards for entry level personnel, accession data provided 
by the Defense Manpower Data Center (DMDC) were examined. 
Table 13 contains data on the number of non-prior service 
(NPS) personnel in Mental Categories I and II accessed into 
the Navy in three education categories: GED, high school 
diploma graduates, and those with education beyond their high 
school diploma. The data are presented for each fiscal year 
from FY 1976 (1 Oct 75 - 30 Sep 76) through FY 1981. In 
FY 1976, 1,978 (6.2%) of the NPS Mental Category I and I! 


males were GED's, while 28,536 (89.5%) were High School 
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Diploma Graduates, and 1,379 (4.33%) had completed at least 


some college education. 


TABLE 13 


NAVY MALE NPS MENTAL GROUPS I AND II ACCESSIONS 





pe GED HSDG Some College 
ISDH 6 Paes 6.2) Zoo oe ( 39). 5) fo ee) 
47 ie ig (5.2) Zo, © 5 S903) l, 274 25) 
TS 1,2 (8.6) ea 67) 27 ne aL Sea) 
page iO: aan 4 ) Poo er.) Zoe, a) 
1980 2,618 (11.0) Fo On? Bi. 3) 27 2 0 Oy) 
1981 Sytem (141...4) 20,869 (75.6) 2,962 (11.0) 





SOGFEE: Author 


In Table 14 the data are aggregated to yield the total 
number of high quality accessions and the percentage high 
quality accessions were of NPS male accessions for FY 1976 
through FY 1981. The cost of combining General Educational 
Development (GED) certificate holders with high school 
diploma graduates is that the two groups having somewhat 
different average performances (e.g., attrition rates) in 
the military were thereby aggregated. However, because the 
investigator was unable to separate GED certificate holders 
from high school diploma graduates in all the data, for data 
capability, GED's were aggregated with high school diploma 
graduates. For example, in FY 1976 there were 31,893 high 
quality accessions, which was 35.6 percent of the total NPS 


male accessions. (Those in Mental Category I or II with a 
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GED are classified as high quality sailors for data compati- 
bility between the entry level data and the utilization data). 
The data concerning mental group categorization have been 

renormed to correct the misnorming problem which occurred in 


the Armed Forces Qualification Test (AFOT). 


TABLE 14 


NAVY HIGH QUALITY MALE NPS ACCESSIONS BY FISCAL YEAR 


Purses 

Year Total 

LOG Beye o3 (35.6) 
oF 28,430 (30.1) 
O73 Qe tok AS).1) 
oo ih, O22 W12o. 7) 
He S'O Zo, oe (3 1G) 
Losi 26,900) 23270) 


SOURCE: Author 


B.  CUPELIZATION 

A second dimension of the Navy's demand for high quality 
Sailors is their utilization within the Navy. Data on Navy 
utilization of high quality sailors came from the Enlisted 
Master Record Loss and Edit File at the DMDC. The data 
examined contained some missing elements which prevented 
some individuals from being classified into the proper race 
or the proper mental group. In all cases of missing data 
elements, the individual was omitted from analysis. This 
omission policy did not bias the results to the extent the 
missing data was distributed the same as the data remaining 
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for analysis. In no case did the missing data amount to more 
than 19 percent of the group analyzed and, in general, was 
less than 10 percent. 

Table 15 presents a summary of the education and mental 
group attainment of the inventory of enlisted males in the 
Navy on 31 March 1981. HSDG's (including GED's) constitute 
862.8 percent of the males in the Navy on that date. Just 
over 45 percent of these HSDG's were classified as high 
guality, while 39.8 percent of the total males in the Navy 


were classified as high quality. 


TABLE 15 
ENLISTED MALES IN THE NAVY 


% HO 39.8 
% HSDG 86.8 
% HQ of HSDG 45.8 


SOURCE: Author 


An occupational analysis of the utilization of high quality 
personnel was accomplished using the NEOCS study (ref NEOCS) 
groupings for ratings partitioned into either six-year obligor 
or four-year obligor groups. A Separate grouping was utilized 
for apprenticeship ratings. The results for the four-year 
obligor grouping are presented in Table 16. Table 16 presents 
data on the twenty-three occupational groups. The occupational 
Gremping with the lowest proportion of high quality sailors 


was the Logistics group with 12.7 percent of the sailors 
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TABLE 16 
NAVY ENLISTED MALES--FOUR-YEAR OBLIGOR RATINGS 


SeOe@s 5) HOLOL 


NEOCS Group N % HSDG HSDG Group 
General Seamanship eo 7 i 74.5 Gees 329 
Ship Operations iOS S O72 46.3 40.4 
Marine Engineering 21,117 T7128 30), 5 Ca 
Ship Maintenance l 45382 SiS5e00 32504 2S 
Aviation Maintenance/ 
Weapons 45,848 Bion 275 2365 
Pix Ground Sugport 85.758 B20 Z O86 ieee 
fee beat sic, Control 2,056 94.7 Gilen9 58726 
Ordnance Systems i eZ 33 S27 34.9 28.9 
Sensor Operations 3,063 95.6 Ov. 64.3 
Weapons System Support Ly Sere 94.5 Sono Bio 
Data Systems 2,808 EG, Die Srl 
Construction 10,442 J0=1 ZO Zoe 
Health Care ao 7 TG 46.7 44.9 
Administration Ll? pee oa 30.4 2 8 
Logistics 34,784 84.7 ie) ee, 
Media BT. Se Silty 49.0 
Musician 675 98.4 a7 62 5:65 
Master-at-Arms Leo 3 S725 Zee Za 
Gwyprology 5, 056 oor 55 49.4 
Communications 13,246 91.4 BZ. 29S 
Intelligence 915 SGr72 oa Silas 
Meteorology 3S 95.4 64.5 6022 
Aviation Sensor Operations 3,001 oi 3 65:6 ieee 

TOTAL 241,448 Sighs > 2.0 Zee 


SOURCE: Author 
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classified as high quality. The Weapons System Support group 
mee ene highest proportion of high quality sailors with 66.1 
percent. As can be seen from Table 16 there is a substantial 
variation in the occupational percentages of high quality 
Sailors around the four-year obligor average of 27.8 percent 
high quality personnel. 

Biemwsaix=year obligor grouping utilizing the NEOCS study 
is presented in Table 17. The six year obligor group has a 
relatively small variation around the group average of 72.8 
percent high quality sailors. The six-year obligor group 
with the lowest percentage of high quality sailors was the 
marine engineering group. There were 40,123 males in this 
rating group, with 93.2 percent possessing a high school 
diploma (including GED's). In the Marine Engineering group, 
67.6 percent of the HSDG's were classified as high quality, 
while these high quality sailors comprised 62.9 percent of 
the males in the rating group. 


TABLE 17 
NAVY ENLISTED MALES--SIX YEAR OBLIGOR RATINGS 


NEOCS Group N SHSDG % HQ of HSDG % HQ of Group 
Marine Engineering 40,123 ore 67.5 B29 
Aviation Maintenance/ 
Weapons Heo Oo Gee WD) 20 ane 
Weapons Control 22,741 ee S626 B54) 
Ordnance Systems 27033 oS el Belo 80.0 
Sensor Operations 7,145 94.8 Toes 74.4 
Data Systems Loo oo) Saree 80.8 
Gry PpLtology pee eee 84.8 84.0 

TOTAL 837356 Oe 1642 Velo 


SOURCE: Author 
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fee be Imtempesting to note that the six year marine 
engineering group had a greater percentage of high quality 
Sailors than all but two of the twenty-three occupational 
Seempangs tor the four year obligors. For the total of all 
Six-year obligor ratings, 72.6 percent of the sailors in 
these ratings were high quality sailors. Proportionately, 
more than twice as many of the six-year obligors were high 
quality sailors than was true of four-year obligors. As will 
be shown later in this chapter, six-year obligor ratings are 
preponderantly highly technical. 

Since the NEOCS study did not include the Apprenticeship 
ratings, the Apprenticeship ratings partitioned into six 
groupings are presented in Table 18. In Table 18 for the 
Apprenticeship groups, the Dentalman group possessed the 
lowest percentage of nigh quality sailors with 16.5 percent. 
The Hospitalman group possessed the highest percentage, with 
30.1 percent of them being classified as high quality. 


TABLE 18 
NAVY ENLISTED MALES-~APPRENTICESHIP RATINGS 


Rating N % HSDG % HQ of HSDG % HQ of Rating 
Alrman Zg098 ae 28. L 2149 
Constructionman 865 BiG Bio Pa a 
Dentalman ozs Sees See hon 5 
Fireman 2a 3 0 76.1. 27 26 2 ee 
Hospitalman Seo S925 Bu S0k 
Seaman aT pS? 80.9 See ZOrere 
TOPAL 96,5005 oes B23 ZOre2 


mr tt tp 


SOURCE: Author 
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To gain further insight into the occupational utilization 
of high quality sailors, a separate partitioning of the Navy 
ratings can be done by grouping the ratings according to the 
technical skill level required. (See Appendix A for a list of 
fae Meetings in each group.) This grouping is presented in 
jiebie 19. In Table 19 for the semi-technical group, there 
were 76,213 males in the group, with 82.3 percent possessing 
aem@2gn school diploma (including GED's). Of the HSDG's, 
@6o.2 percent were classified as high quality, while these 
high quality sailors comprised 21.6 percent of the males in 
thie wating group. By contrast, 75.2 percent of the 59,120 
Sailors in highly technical occupations were high quality 
Sailors. The majority of sailors are in ratings categorized 
as technical, with 43.1 percent of them being high quality 
personnel. 

The technical grouping of the Navy ratings does not 
include the Apprenticeship ratings. As indicated in 
Table 19, 44 percent of the sailors in other than apprentice- 
ship ratings are high quality sailors. This can be compared 
with the 26.2 percent of apprentices who are high quality 
Sailors as shown in Table 18. 

To gain a longitudinal verspective on the utilization 
of high quality sailors, a partitioning of the Navy enlisted 
males by length of service (LOS) is presented in Table 20. 
From Table 20, the percentage of HSDG in each length of 


service group is monotonically increasing until the first 
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retirement opportunity at 20 years of service. The percentage 
of high quality sailors in these length of service groups 
increases through the 5-8 year group, and is then monotonically 


decreasing. 


TAB 19 
NAVY ENLISTED MALES--TECHNICAL CATEGORIES 





N % HSDG 2 HQ of HSDG 3% HQ 
Semi-technical 76,213 6223 26.2 212.6 
Technical oe 210 8959 47.9 43.1 
Highly-technical ee Oi) 78.6 eS ae 
TOTAL Doe Ss Soe 29.3 44.0 
SOSRSE: Author 
TABLE 20 
NAVY ENLISTED MALES BY LOS 
EOSm( in vais ) N % HSDG % HQ of HSDG 3 HQ 
0-4 240,884 84.4 Al eae 34.7 
5-8 71,489 0G O10) 49.6 
9-12 Se9 501 G12 0 47.4 
13-20 38,461 See 50.3 46.8 
21+ Oe 1. Som 497.0 Aone) 


pewnen: Author 

To further increase our understanding of longitudinal utiliza- 
tion of high quality sailors, we disaggregate the Navy enlisted 
males by length of service and by technical group. Also shown 


in Table 21, the percentage of high quality sailors for the 


41 





semi-technical group stays around 20 percent, with no discern- 
ible pattern over length of service. In the technical and 
highly-technical rating groups, there is a noticeable increase 
in percentage of high quality sailors from the 0-4 year length 
Seeocervice to the first retirement opportunity at 20 years of 
service. 

Mae reader is cautioned in making conclusions about the 
data presented in Tables 20 and 21 since these are cross- 
sectional data on Navy enlisted males, and not cohort data. 
Appendix B contains a listing of high quality percentages by 
rating by length of service. The next chapter will present 
the enlistment supply models which result from the analysis 


of the supply data. 


TABLE, <ol 


$ HIGH QUALITY NAVY ENLISTED MALES BY LOS 
Br Sems@TECHNICAL, TECHNICAL AND HIGHLY TECHNICAL GROUPINGS 


LOS Semi- Highly- 
(in vears) Technical Technical Technical 
O-4 2243 See6 69.3 
5-8 2a, 47.5 ee 
SI Zon 48.5 TB a9 
13-20 oa) rea 84.2 
2 le 207 45.4 187. 4 


S@erRGe: Author 
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iV> SUPPLY DESERMINATION 


In this chapter the High School Diploma Graduate Enlist- 
ment Model and the High Quality Enlistment Model will be 
presented. Thev are both the result of stepwise linear 
regression. 

Before attempting to fit the data to any model, a test 
of functional dependency among the explanatory variables wa 
performed. The test was one of computing the condition 
number of the explanatory variables matrix. The condition 
number was 547, indicating no significant functional 
dependency among the explanatory variables (Dahlquist and 
pemenwe Belshey, Kuh, and Welsch). For a listing of the 


data utilized, the reader is referred to Appendix C. 


Be. ©@@ SUPPLY MODELS 

Several functional forms were attempted using the four 
explanatory variables: relative pay (RELPAY), unemployment 
rate (UNEM) number of Navy recruiters (NREC), and population 
en) um ameetftort to obtain a "good" fit. These models 
imcluded linear, multiplicative, and logistic forms. 

1. Linear Model 

Table 22 is a presentation of the results of fitting 

the data to a linear model. The dependent variable in each 


model was the number of enlistments by recruiting district 
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for high school diploma graduate enlistments and for high 
quality enlistments, respectively. In both the high school 
diploma graduate enlistment model and the high quality 
enlistment model, the results, using an F-test, were found 
to be significant at the .001 level. Additionally, each of 
the coefficients of the explanatory variables were found to 
be significant at the .001 level utilizing an F-test. 

The goodness of fit criterion was based upon Re adjusted 
for the degrees of freedom in the overall model. These two 
models had an adjusted R* of .806 for the high school diploma 
graduate enlistment model and .750 for the high quality en- 
listment model. The adjusted Re for these linear models were 


the highest of the functional model forms attempted. 


TABLE 22 
LINEAR REGRESSION RESULTS 





HSDG HO 

Variable Coefficient Coefficient 
CONSTANT =e 7G] Sake =—3 20a eo * 
RELPAY —1 341. lo9=* Sawn os J2 7 ~ 
UNEM 99S 97) or ae oases 
NREC :S2m0a21** Foe 1 A 
POP SEO go * ee) SO oe 
Teocalseraliation F ey. 15 ** ones 2a 
Adjusted R° 806 ea 
Durbin-Watson eel aol * 


eg a ip eee. 


* significant at the .01 level 
e*hMsignificant at the .001 level 


ES ee ee 


SOURCE: Author 
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The Durbin-Watson test was used to test for first- 
order autocorrelation among the explanatory variables. For 
both models the Durbin-Watson test showed no first-order 
autocorrelation at the .01 level. 

2. taltiplicative Model 

The results of the multiplicative mcdels are presented 
in Table 23. In these models the dependent variable is the 
enlistment rate for high school diploma graduate sailors and 
the enlistment rate for high quality sailors. Performing an 
F-test on these two models, the results were found to be 
Significant at the .001 level. The individual coefficients 
of each of the explanatory variables were also tested using 
an F-test. All of the coefficients in the high school diploma 
graduate enlistment model were found to be significant at the 
.001 level. In using an F-test of the coefficients in the 
Bich Guality enlistment model, all of the coefficients were 
found to be significant at the .001 level. 

The adjusted Be was .819 for the high school diploma 
graduate enlistment model and .757 for the high quality en- 
listment model. In testing for first-order autocorrelation, 
the Durbin-Watson test statistic was in the inconclusive 
range for both enlistment models. 

Be Beqisti1c Model 

The final two models to be presented are of the 

logistic form. In these models the population variable was 


utilized to convert the number of enlistees by Navy recruiting 
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TABLE 23 


MULTIPLICATIVE REGRESSION RESULTS 





HSDG HQ 
Variable Coetreuelent Coefficient 
CONSTANT OR OUr03 leo 
RELPAY =O. J56 b= * =O S10 
UNEM i297) ~* Oe 0 6 * 
NREC O60 13% * ORs ogg. 
POP ipOliZ.0 ** P2037 * 
Total Equation 
F ma 6 * * Gi. 7 ** 
Adjusted Re ote soi, 
Durbin-Watson oS lie 7 


**significant at the .001 level 


SOURCE: Author 


fre@rict amto an enlistment rate by Navy recruiting district. 
The assumption here is that enlistment rates are not a 
function of the size of the population eligible to enlist in 
the Navy. 

Table 24 presents the results of the logistic model 
regressions. These results were found to be significant for 
the high schcol diploma graduate enlistment model and the 
high quality enlistement model at the .001 level, using an 
F=test. Additionally, using an F-test, the coefficients of 
all three explanatory variables in both models were found 


=O Devsignificant at the .001 level. 
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The adjusted Eo for the high school diploma graduate 


enlistment model was .551, and for the high quality enlistment 
model it was .486. These adjusted ae are both nearly the 
same as the adjusted Ro's for the two multiplicative models 
developed. The results of the Durbin-Watson test found both 


models to be free from first-order autocorrelation. 


TABLE 24 


LOGISTIC REGRESSION RESULTS 


HSDG HG 
Variable Coefficient Coefficient 
CONSTANT mee ois =4°, 5947) 
RELPAY =1. 0660** =O Occcae 
UNEM OF OGe oe ~ On0 7 Giga 
NREC O.l47er* Ol SSa 
T6@tal Equation 
P Sonos o> Saucon 
Adjusted Ro Zo oa .486 
Durbin-Watson ere) a roe s 


—saqmificamt at the .01 level 
**significant at the .001 level 


SOURGE: Author 


ae Seer ys PAY ELASTICITIES OF THE SUPPLY MODELS 

Relative pay elasticities for all of the models developed 
are presented in Table 25. These elasticities were calculated 
using the average values of all observations on the variables. 


While the relative pay elasticities appear to be signed 
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improperly, this 1s not the case, since relative pay was 
defined as the civilian pay variable divided by the military 
pay variable. It is important to note the importance of the 
functional form when calculating the relative pay elastici- 
ties. Although the same data base is used, the relative pay 
elasticity from the high school diploma models range from 
-815 to .956, while the relative pay elasticity for the high 


quality enlistment models is between .602 and .75l. 


TABLE 25 


meentive PAY ELASTICITIES 


Model Form HSDG HQ 
Linear -.8153 -.6099 
Multiplicative ~.9561 ee OS 


hoglstic eo -.6016 
SOURCE: Author 
For all three functional forms of the enlistment models, 

the absolute values of the relative pay elasticity of the 
high school diploma graduate enlistment model are larger 
than the absolute values of the relative pay elasticity of 
the high quality enlistment model. This indicates that a 
larger percentage increase in military pay relative to 
Civilian pay is required to obtain the same percentage 
increase in high quality enlistments as compared to high 


school diploma graduate enlistments. 
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These elasticities, although larger in magnitude, confirm 
the relative ranking of Morey's relative pay elasticities. 
Morey obtained relative pay elasticities of .179 and .025 for 
high school diploma graduate enlistees and upper-mental group 
(I-IIIA) high school diploma graduate enlistees, respectively 
(Morey). The elasticities do, however, conflict with those 
obtained by Goldberg in his recent studies. Goldberg calcu- 
lated relative pay elasticities to be -.915 and -.949 for 
high school diploma graduate enlistees and high quality en- 
listees, respectively. Since Goldberg calculated the absolute 
mame Of the relative pay elasticity for high quality enlist- 
ments to be greater than the absolute value of the relative 
pay elasticity for high school diploma graduate enlistments, 
this means that the high quality enlistments are slightly more 
responsive to a given change in the relative pay than are high 
school diploma graduate enlistments. This result is probably 
due to Goldberg's use of an unusual, non-standard functional 
form and the use of a greater number of explanatory variables. 
Goldberg's model may be good for predictive purposes but is 
poor for measurement of individual effects. A summary of the 
pay elasticities from various studies is presented in Table 26 
to facilitate comparison. 

In this study, the high school diploma graduate enlistments 
were much more responsive to an increase in military pay than 
were high quality enlistments. Using the ratio of HSDG rela- 


time pay elasticity, for each functional form, the HSDG 
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enlistees were 37 to 48 percent more PeSPONS1 Veco. aum ll tary 


pay increase than were the HO enlistees. 


TABLE 26 


Paeeeenol LCIPEES FROM VARIOUS STUDIES 


Author HSDG HQ 
Fernandez (a) ---- Bylo) 
Grissmer (a) ---- .94 
Goldberg (b) -.92 -.95 
Morey (a) 18 Oe 


This thesis: 


Linear = 82 ~.6] 
Multiplicative -.96 ree 
LOgakst ic =-.39 =.60 
SOURCE: (a) Sinaiko 


(b) Goldberg, 1981 


The next chapter will utilize the results of this supply 
determination chapter to explore alternative compensation 


policies. 
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V. AN APPLICATION OF THE DEMAND AND SUPPLY ANALYSES 


This chapter will present an application of the demand 
and supply analysis to evaluate alternative policies for 
obtaining a desired increase in total high school diploma 
graduate (HSDG) enlistees. For the purposes of this analysis, 
the multiplicative enlistment supply models have been 
selected. 

In selecting the functional form of the enlistment supply 
model to be used for this application, et was not used as a 
model selection criterion. The logistic enlistment supply 
mdoels predict an enlistment rate, while the linear and 
multiplicative enlistment supply models predict the number 
of enlistments. This presents a scaling problem in the 
dependent variable and does not allow for a direct comparison 
of the adjusted ee The logistic enlistment supply models 
were transformed mathematically to allow for prediction of 
the number of enlistments. The transformed models were then 
used with the observations on the explanatory variables to 
obtain predicted values for the dependent variables. From 
these predicted values and the observed values of the dependent 
variables, new adjusted R's were calculated. This resulted 
in an Re of .842 for the logistic high school diploma 
graduate enlistment supply model and .773 for the toga stre 


high guality enlistment supply model. These new adjusted 


Sel 





De, , 
R "Ss are presented in Table 27 with the adjusted Pas from 


the other enlistment supply models. 


TABLE 27 
ADJUSTED R<'s 
HSDG HQ 
Linear .806 70 
Multiplicative . 819 Bi 5 | 
Logistic -842 e773 





SOURGE;: Author 


The Ro 's presented in Table 1 are directly comparable, 
Since they were all calculated for models predicting the same 
dependent variable. Because of the small difference in these 
adjusted oe adjusted Re was not used as a criterion for 
choosing amongst the model functional forms. 

The multiplicative enlistment supply models were selected 
because they have several properties which make them more 
Gesirable than the other enlistment supply model functional 
forms. First, for the high school enlistment supply models 
and the high quality enlistment supply models, the absolute 
value of the relative pay elasticity from the multiplicative 
functional form is the largest. Using the multiplicative 
model to derive the change in military pay necessary to 
achieve a given increase in enlistments would result in an 
understatement of the military pay increase necessary should 


one of the other functional forms be more correct. Second, 
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the difference between the relative pay elasticity for the 
high school diploma graduate enlistment supply model and the 
Betative pay elasticity for the high quality enlistment 
supply model is smallest in the multiplicative enlistment 
supply models. Using the multiplicative models when one of 
the other forms is correct results in an understatement of 
the differences in the effect of a change in military pay on 
high quality enlistees as opposed to high school diploma 
enlistees. Finally, the multiplicative enlistment supply 
models are Simple. The elasticity with respect to enlist- 
ments of each explanatory variable is given by the respective 
exponent of the explanatory variable. The elasticities for 
the multiplicative form from Table 25 in Chapter IV are 
constant, not varying with factor levels of the explanatory 


variables. 


Ae UNEFPORM PAY SYSTEM 

The usefulness of the high quality enlistment model may 
be demonstrated by the following example. Table 28 presents 
the data on male NPS enlistees for Fiscal Year 1980. 


TABLE 28 
1980 MALE NPS ENLISTEES 








HQ 23,704 
HSDG 61), 340 
Non-HSDG Sy eo 
Total 75,047 





SOURCE: Defense Manpower Data Center 
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Assume the Navy increased demand for high school diploma 
graduate enlistments by 10,000 from the base number of en- 
listees from 1980. The additional 10,000 high school 
diploma graduate enlistees represent a 16.3 percent increase 
from the 61,340 enlistees in the base year (10,000/61,340 = 
non St) . 

The change in relative pay necessary to obtain a 16.3% 


increase in high school diploma graduate enlistees is given 





by 
change in = merase In enlistment requirements 
relative pay relative pay elasticity 
> ites 
72 6 
= 17.13% 


Using the average relative pay ratio of .939 for the 43 
remaining districts in the base year of 1980, the change in 
military pay necessary to achieve a 17.1 percent change in 
relative civilian pay is given by 


change in Eyebemge in reldelvespay 


military pay relative pay ratio 


= gee 
939 


18.23 


Thus, the application of the high school diploma graduate 
supply model leads us to conclude that 18.2 percent increase 
in military pay would yield a 10,000 person increase in high 


school diploma graduate enlistees. 
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However, this analysis is flawed. Since the pay elasticity 
tem high quality enlistees is smaller than the pay elasticity 
of the high school diploma graduate enlistees, the pay change 
will result in a smaller percentage increase in high quality 
Salescees. More precisely, the high quality pay elasticity 
e> Only 78.6 percent (HQ elasticity/HSDG elasticity = .751/.956= 
-/86) of the high school diploma graduate pay elasticity. The 
quality mix of 1980 HSDG enlistments was 38.6 percent high 
omeeecty Gnilagstees (i.e., 1980 HQ/1980 HSDG = 23,704/61,340 = 
-386). TO maintain the quality mix, we want 3,860 of the 
increased 10,000 high school diploma graduate enlistees to be 
high quality enlistees. Instead, the military pay change of 
meme werceme would only yield 3,034 (.786 x 3,860) high quality 
enlistees. 

Tee, cCOntinued application of the high school diploma 
graduate model to calculate military pay changes needed to 
accomplish desired goals of high school diploma graduate 
enlistees will fail to produce the proper quality mix of 
enlistees. In particular, this procedure would lead to a 
decreasing proportion of high quality enlistees. 

There are several remedies to this deficiency. One is 
to raise military pay the amount necessary to attract the 
desired quantity of high quality enlistees. In the example 
above, this means deriving the military pay change necessary 


to attract 16.3 percent more high quality enlistees. 
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The change in relative pay necessary to obtain a 16.3 


percent increase in high quality enlistees is given by 


change in —= % change in enlistment requirements 
relative pay relative pay elasticity 
2 Lome: 
ei 
=a % 


Mae Change in military pay necessary to achieve a 21.7 


percent Change in relative pay is given by 


change in a )t8etamge im relative pay 


military pay relative pay ratio 


Zed 
aoe 


oo 





\O 


Cas 

The application of the high quality supply model leads 
memeoeconciude that a 23.1 percent increase in military pay 
is necessary to maintain the base proportion of high quality 
Poerotees, i1.e., to obtain 3,860 additional high quality 
enlistees. Since this is greater than the 18.2 percent 
increase derived from the high school diploma graduate 
supply model, it would also yield an oversupplv of high 
school diploma graduates. 

The resultant oversupply of high school diploma graduate 
enlistees means that the high school diploma graduate enlistees 
will be paid more than is necessary to enlist them. This 
result will always occur when a uniform pay system is used 


to generate the desired number of high quality recruits. 
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Be m@eO-TTER PAY SYSTEM 

Alternatively, the supply models can be used to determine 
the military pay necessary under a two-tier pay system to 
attract the desired increase in both high school diploma 
graduate and high quality enlistees. This would entail 
paying the high school diploma graduate enlistees 18.2 percent 
more than in 1980 and paying the high quality enlistees 23.1 
Meeeent more than in 1980. 

In terms of total pay to enlistees, the two-tier pay 
system would result in a lower cost method of obtaining the 
desired proportion of high quality enlistees. Using the 
resular military compensation level for the first year of 
enlistment from 1980 was $8,175 (Goldberg, 1981). The high 
guality supply model under a single pay system implies a 
23.1 percent increase in pay necessary to maintain the 
desired proportion of high quality enlistees. Therefore, 
the total pay to enlistees would be given by 


1980 
RMC 


Total _ (Total HSDG and 
pay HQ enlistees 


) x (1 + pay increase) x ( 


7, 340 x 1.231 xwoiee 175 


ey] .9omiliaon 


Under a two-tier pay system, the high school diploma 
graduate enlistments are paid the 18.2% increment in pay 
required to enlist them and high quality enlistees are 
paid the 23.1% increment necessary to enlist their required 


amount. The total cost of enlistees in the first year of 





service after enlistment is the sum of these two amounts. 
Using the results from both supply models with a two-tier pay 


system, the total pay to enlistees would be given by 


Total _ ,HSDG HSDG pay 1980 HQ 
pay ‘enlistees? al increase’ ae RMC? i ‘enlistees’ 
HQ pay 1980 
ONS: increase’ ( RMC? 


Pon eo Oman. Foe 8, 175) + (23,704 x 12231 x $8,175) 


II 


So0222 million 
The amount of economic rent paid to the high school diploma 
@meemare enlistees as a result of continuing the uniform pay 


Boley 1S given by 


(oe oO mma iion - $602.2 million = $115.7 million. 

Dhew> lise 7 mallion is a lower limit on the amount of 
economic rent, in that it considers only male high school 
diploma graduate enlistees and male high quality enlistments. 
Women and those who do not possess a high school diploma 
would also have to be added into the calculations to obtain 
a more accurate estimate of the economic rent under the 
current pay system. The next chapter will present the 
summary of and recommendations for further research from 


Ghesswstudy . 
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Vi. “GONGEUSTIONS 


e. SUMMARY 

This study examined two groups of Navy non-prior service 
male enlistments; high school diploma graduate enlistments 
an ali mental categories and high school diploma graduate 
ealistmemts in Mental Categories I and II. The latter group 
mes Getined to be “high quality” enlistees. A rationale for 
interest in high quality enlistments was presented. An em- 
pirical analysis of the Navy's demand for high quality en- 
listees was accomplished using the Enlisted Active Duty 
Military Master and Loss and Edit File. 

Several supply models of high school diploma graduate 
enlistments and of high quality enlistments were developed 
using data furnished by Lawrence Goldberg from the Center 
for Naval Analyses. Of these, the muliplicative enlistment 
supply models were then used to examine alternative pay 
systems assuming an increaSing requirement for enlistees 
into the Navy. 

In the application of the enlistment supply models to 
Gerive military pay changes necessary to satisfy an increased 
Gemand for high school diploma graduate enlistees it was 
discovered that resultant policy would guarantee a decreasing 
quality mix of enlistees. This is because of the different 


pay elasticities for high quality enlistees vis-a-vis high 
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school diploma graduate enlistees. High quality enlistments 
were shown to be about 78 percent as responsive to military 
pay increases as were high school diploma graduate enlistments. 
This result implies that a two-tier pay system would be more 
eeemcient if the Navy were to attempt to maintain a desired 
quality mix while increasing the number of enlistees required. 
Under a two-tier pay system the high quality enlistees would 
m= Oead More than the high school diploma graduate enlistees. 
This two-tier pay system would also result in a savings of 
9115.7 million to the Navy under a scenario of 10,000 increased 
demand for high school diploma graduate enlistees and a 
maintenance of a constant quality mix. 

Currently the "Navy pays $2000 extra to those willing to 
learn nuclear skills or how to be boiler technicians (Fialka)." 
The analysis accomplished for this thesis did not include a 
specific look at nuclear versus non-nuclear skills. However, 
to the extent that the nuclear skills are classified as six- 
year obligor ratings (due to the additional time required for 
nuclear power training), the Navy may already be paying 
enlistees based upon their quality. The six-year obligor 
ratings on average possessed 72.6 percent high quality 
Sailors are more productive than other sailors independent 
of the occupation to which they are assigned, then perhaps 


bonuses should be based upon input characteristics. 
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B. AREAS FOR FURTHER RESEARCH 

fne first area for further research is to test the models 
developed in this study with Fiscal Year 1981 data. The pre- 
dicted numbers of 1981 high school diploma graduate enlistees 
and 1981 high quality enlistees using the models developed in 
this thesis can be compared to the actual numbers of 1981 high 
school diploma graduate enlistees and high quality enlistees. 
A projected quality mix of enlistees can also be predicted 
and compared to the actual quality mix of Fiscal Year 1981 
enlistees. 

A second area for further research involves identifying 
and removing the GED certificate holders from the high 
G@@elity category, inasmuch as their attrition rate is not 
@aete as good as the attrition rates for high school diploma 
graduate enlistees (Elster). 

A third area for further research involves providing a 
better empirical foundation for the models. [In particular, 
we need to develop a better understanding of the effects of 
unemployment and the interrelationships among the explanatory 
variables. More work needs to be undertaken on development 
of supply models for separate racial and gender groupings. 

Finally, additional work in the area of sailor productivity 
is needed. Research needs to be done on the relationship of 
entry characteristics such as Categories I and II HSDG to 
actual performance. Pay grade attainment may be a very poor 


proxy for productivity. 
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APPENDIX B 


U2o. NAVewRaTiNGS BY LOS 


Those ratings annotated with an * are classified as silx- 
year obligor ratings and are grouped by LOS according to 
Table 1l in Chapter III. All other ratings are grouped by 


meso eecording to Table 10 in Chapter III. 


AVIATION BOATSWAIN'S MATE (AB) 


LOS N 3 HO 
4 12 Ae 
5 62 32.9 

Total 74 Boe 


AVIATION BOATSWAIN'S MATE-- 
LAUNCHING AND RECOVERY (ABE) 


LOS N 3 HO 
l 1,085 Tole 
2 345 25.5 
3 158 eT 
4 63 44.4 
5 ia 18.2 

Total 1,662 16.0 
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AVIATION BOATSWAIN'S MATE-- 
FUELS (ABF) 





LOS N $_HO 
1 50 S20 
2 369 ioe S 
3 Poe 22 
4 We Zo ae 
5 ay ee 

Total 1,488 13.4 


AVIATION BOATSWAIN'S MATE-- 
AIRCRAFT HANDLING (ABH) 





LOS N 2 HQ 
i 1,438 jes 
2 669 ea 
B JO Po7 
+ lee Zo 
5 49 20.4 

Tore 1 270.5 Inde 


64 








LOS 


Tema! 


LOS 


Total 


ike thane tC CONTROLLER 


je 


826 
409 
252 
Gr 


107 


Leo 


5,942 
1,634 
ee] 
Lipo 


a> 


LOwso3 


65 


(AC) 


% HQ 
68.6 





G26 
6Gn 
Tic 


oie 


600 


AVIATION MACHINIST'S MATE (AD) 


$ HO 





eo 
B22 7b 
30n7 
re, 


44.0 


25.4 





AVIATION ELECTRICIAN'S MATE (AE) 


LOS N 2_HO 
o 37220 3 ee 
2 leans 3 40.7 
3 882 SOr) 
4 722 BSis 
5 deo 5 en? 

Téa 6,266 39786 


AVIATION MAINTENANCEMAN (AF) 





LOS N $ HO 
4 8 75eo 
5 230 48.3 
Total 238 49.2 
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AEROGRAPHER'S MATE 


LOS N 
a 623 
Z 255 
3 a 
4 S53 


eee TS 
Terea 1 oe 


AVIATION STOREKEEPEP 


LOS N 
a eae 
Zz 617 
3 477 
4 464 
= 106 

Total 27926 


6a, 


(AG) 





(AK) 


HO 





3a 
Eo se 
5.9 
es, 


Zt 


Blige Pas 








PU TAT TION SIRUCTURAL MECHANIC (AM) 





LOS N 3 HQ 
4 60 40.0 
5 155 ae 

Total 215 38.6 


A ee LON soe RUCTURAL MEGHANTC== 
SAFETY EQUIPMENT (AME) 


LOS iM 3_HO 
1 lee i230 
2 434 Zoe 
3 260 47.7 
4 257 Soa 
5 38 44.7 

Total Zeer 24.0 
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AVIATION STRUCTURAL MECHANIC-- 
HYDRAULIC EQUIPMENT (AMH) 





LOS N % HQ 
1 Zeke > eas 
2 LyGie> 225 
3 3 3048 
- 434 3 OaG 

ee 20 

Gow: ogi 3 ZUR 


AVIATION STRUCTURAL MECHANIC-- 
STRUGTURES (AMS) 





Los N s_HQ 
it 3 ees Zee 
2 L255 ra 
3 756 Bs. 2 
4 994 43.6 
5 Lae 339 

Total 6c 20 eS 
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AVIATION ORDNANCEMAN (AO) 





LOS N 3 HQ 
1 2,853 iis 
2 1,028 DAG 
3 597 37.2 
4 492 51.8 
pee Se whe 3 385 0 
Tet al 5,093 es 


AVIATION FIRE CONTROL TECHNICIAN (AQ) * 





LOS N 3 HQ 
i 1,329 vee 
2 356 84.6 
3 215 82.3 
4 Bie 87.8 
5 28 75.0 

Total 2,239 76.1 
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AVIATION SUPPORT EQUIPMENT TECHNICIAN (AS) 





LOS N 3_HQ 
2 6 soars 
3 131 Olan 
= 2m 44.5 
3 59 390 

Tema 1 407 49 


AVIATION SUPPORT EQUIPMENT TECHNICIAN-- 
ELEGPRICAL (ASE) 


LOS N %_HQ 
c ee Sono 
2 104 Atel 
3 Bo Seg 
4 6 0.0 

Total 370 40.0 


ele 





AVIATION SUPPORT EQUIPMENT TECHNICIAN-- 
HYDRAULIC AND STRUCTURES (ASH) 


Los N &_HQ 
1 yes 24.7 
2 102 Bara 
3 Ball Bez 
+ NS) ZG 

Tetcal a5 28.4 


AVIATION SUPPORT EQUIPMENT TECHNICIAN-- 
MECHANICAL (ASM) 





— N 3_HQ 
1 408 2278 
Z 149 23079 
3 87 Eses 
4 a G9) 5:0 
5 L 0.0 
Bee at 706 22> 


We 











AVIATION ELECTRONICS TECHNICIAN (AT) * 





o> N %_HQ 
lt 4,891 70.0 
2 1,454 80.5 
iB 568 Jas 
4 L, Ome ORS 
5 255 gion 
Total 8,219 750 


AVIONICS TECHNICIAN (AV) 


LOS N 3 HO 
- 8 oe 
5 Los 82.4 

ee eee 

ieee! or 82.6 
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AVIATION ASW OPERATOR (AW) 





ee N %_HQ 
1 126 2 58.4 
2 694 1 
3 272 74.3 
4 246 84.6 
5 102 82.4 
Total yoo 66.7 


AVIATION ASW TECHNICIAN (AX) * 


LOS N &_HQ 
i oy, 76.8 
2 285 80.4 
3 2 76.8 
4 o2" S336 
5 36 Oe 

Manes. LT, 542 7 Ope 


74 





AVIATION MAINTENANCE ADMINISTRATIONMAN (AZ) 


Total 


zs 


456 
347 
348 


Se 


Aaa 


$ HQ 
2 Sl) 





Zao 
SUR 
S316 


S0a0 


a 


ZR 2 


BOATSWAIN'S MATE (BM) 


LOS 


1 


Z 


Total 


ano 
1, 22 
1,164 
1, os 


S62 


Oux8i6.3 


nS 


oo 
se 
iO 





12.4 
Lao 
Lao 
Las 


Tee 





aie 





BOTLER 


LOS 


1 


2 


Total 


LOS 


he 


Total 


N 

Crt 

Zee 
800 


69 
180 


OTe 


BUILDER (BU) 


N 

1g4az 3 
444 
196 
194 


a5 


20292 


76 


TECHNICIAN (BT) 


ore 
Ly 
wo 





24.9 
See 
ae 
28.4 
Ziel: 


24.2 


21 ee 
52757 
22 
Sala 


2 ae! 


a07 











CONSTRUCTIONS EEECTRICTAN (CE) 


LOS 


Total 


ay 
516 
Zoe 
mite 
126 
12 


Loi 


% HQ 





34 
oo 
42. 
46. 
Oo. 


sce 


CONSTRUCTION MECHANIC (CM) 


LOS 


Total 


N 

fou 
22 
rOS 
ie 


16 


ps2 


77 


24.8 


34.6 


42.9 


3920 


SoS 


SU 


oe 





CRYPTOLOGIC TECHNICIAN-- 
ADMINISTRATIVE (CTA) 


LOS N &_HQ 
if Lae Zee 
2 Téy 505 
S 135 62.2 
4 FOr poes 
5 41 Sgr 

Total 643 S0r 1 


GRy-TOLOGIC TECHNICIAN-- 
INTeRPRETEIVeE (CTI) 


LOS N % HO 
l 603 75.5 
2 697 84.4 
3 133 95.5 
4 238 96.6 
5 35 71 
Total 1,706 84.1 
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CRYPTOLOGIC TECHNIC TAN=< 
MECHANICAL (CTM) * 


— N 3 HO 
ul Luo a0 3 
2 Zou Oe) 
3 89 gars 0 
4 238 Fe. 6 


Rise I 
Toca | LZ? 84.0 


GeMPTOLOGIG TECHNICIAN -— 
COMMUNICATIONS (CTO) 


Le N % HO 
1 421 Asien 
2 329 48.9 
3 168 67.9 
4 176 woo 
5 45 sit 
Taiead eee? Some 


12 





CRYPRCLOGHeG TECHNICIAN=- 


Los 


t- 


Teta l 


GOEMECTLON (CTR) 
N 
441 
207 
146 
2a 


66 


ee 





SOR 


44. 


bos 


68. 


sae 


47. 


CRYPPFOROGIC TEGINECLAN== 


Total 


TECHNICAL (CTT) 
a 
414 
297 
142 
288 


42 


eo 


80 


N 


0’ 


% HQ 


ile? 


42.8 


75.4 


Von 


69.0 


Dea 








CONSTRUCTIONMAN (CU) 





Lies N es HO 
4 3 100.0 
5 21 To. 2 
T@ta 1 24 Loe 
Total 


DISBURSING CLERK (DK) 





LOS N 3 HO 
JE G2 31,4 
Z 442 22:6 
S 2753 a0) 
4 412 Oz 
5 a 16.9 

Total 1,766 21.6 
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ILLUSTRATOR DRAFTSMAN (DM) 





Zee. N 3_HQ 
i o2 30.4 
2 76 Zoo 
3 37 40.5 
4 47 42.6 
5 eal Tig 4 
Te ea 253 Bior. © 


DATA PROCESSING TECHNICIAN (DP) 





eo) N %_HQ 
iL 1,248 60.4 
Zz 579 See) 
3 259 Seo 
- 348 509 
5 65 aOR 5 
Total 2,463 58.6 


82 








DATA SYSTEMS TECHNICIAN (DS)* 





LOS N %_HO 
iL ee 192 
2 402 Some! 
3 i 80.6 
2 176 86.4 
5 9 de 
Lowa! 2.4 Oe SU 


DENTAL TECHNICIAN (DT) 


LOS N % HQ 
i 641 “19.0 
2 594 26.4 
2 236 36.4 
4 214 ee 
5 75 48.0 

Total 1,760 28.4 


Se 





ENGINEERING AID (EA) 


LOS 


Toikal 


a 
170 
43 
24 
47 


> 


289 


ELECTRICIAN'S 


LOS 


to 


Total 


N 
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1,669 
479 
974 


266 


10,881 


84 
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HQ 
pole: 


6045 
41.7 
34.0 


60.0 
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MA CED ye 


66.4 
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OS 


Total 


EQUIPMENT OPERATOR (EO) 


JENS) 
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tO@talL 


ENGINEMAN (EN) 


N 
4,548 
eZ 
605 
808 


180 
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